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(57) The present invention provides a system and 
process which has the advantages of shorten- 
ing the time and cost required to create a new 
localized version of a software product by auto- 
mating much of the language translation pro- 
cess ; by providing tools to automate the 
modifications to the program being localized, 
thereby reducing the probability of creating 
errors in the localization process and providing 
some measure of consistency between subse- 
quently localized new releases of the product, 
and between different locates. The system dis- 
closed includes an environment and tools to 
develop software modules to create methods to 
display, enter or print various single and mul- 
ti-byte character sets. Moreover the system dis- 
closed provides a mechanism for an 
independent software developer to localize a 
software product, using only a binary copy of 
the target program and the localization tool kit 
for that product. This will permit the Software 
manufacturer to contract with developers in 
various countries to perform the product locali- 
zatipn for their respective countries, minimizing 
risks by not having to provide the developers 
with a source code version of the portions of the 
product which do not require localization, and 
assuring rapid and consistent versions of the 
localized product through the use of the tool kit 
provided for that product The invention pro- 
vides a method and apparatus for creating a 
localized version of a target computer program 
product by first creating a binary version of the 
localized materials using the localization kit, 



and then using the localization kit to overlay 
this binary version of the localized materials 
onto a binary version of the target computer 
program product. The localization of certain 
locale date in the target computer program 
binary image is also facilitated. The localization 
kit also provides tools to test and verify the 
localized version of the target computer pro- 
gram product The system disclosed also provi- 
des a framework wherein new localization tools 
can be easily incorporated into the overall pro- 
cess. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention generally relates to improvements 5 
in systems and processes used for generating a com- 
puter program, and more specifically to a system for 
use in translating and adapting a computer program 
product written for use in one country to one which is 
usable in another country. The system provided by 10 
this invention, automates many of the processes re- 
quired to adapt and translate a computer program 
product to the language, customs and culture of a for- 
eign market. This process of translation and adapta- 
tion is generally referred to as 'LOCALIZATION* of 15 
the target software product 

Description of the Related Art 

As computer hardware and software vendors ex- 20 
pand their markets to Europe and the Far East, they 
are required to modify the related operating system 
and applications software to accommodate the lan- 
guage, customs and culture of the individual target 
markets. Many of these companies now achieve half 25 
of their total revenues from such markets. 

Localization of computer program products gen- 
erally includes some or ail of the following: 

translating software messages, menus, docu- 
mentation and packaging; 30 

changing me time. date, decimal and currency 
formats. 

changing comparison and sorting routines; 

changing character sets, input methods and 
keyboard layouts. 35 

changing di&ptayabfe and printable fonts, and 
printing devices. 

modifying input and output software routines 
to display, enter and print diverse single and multi-by- 
te character sets, and 40 

accornrnodating local laws and customs. 
Different cultures and countries have different 
rules for punctuation, word order, sorting, the order of 
items in addresses, currency measures and conver- 
sions, number formats and other local idiosyncrasies. 45 
The Far Eastern countries have alphabets that in- 
clude many thousands of characters (requiring multi- 
ple bytes of data to represent a single character) 
whereas the ASCII character set used in the United 
States numbers less than 256 characters (which can so 
be accommodated by a single 8 bit byte). Many native 
languages and customs have different meanings for 
certain symbols used as computer icons as well as 
colors which may be used to indicate some special 
meaning. 55 

Localization of a computer product from one lo- 
cale to another to accommodate such differences 
more specifically, involves: 



translation of the software documentation into 
the new language; 

translation of the textual messages embedded 
in the software into the new language; 

incorporation of additional software facilities 
to make input and output of the new language and 
perhaps new characters possible; 

adapting the software to accommodate the 
customs and conventions of the new locale; and 

testing and assurance that the modified prod- 
uct works as intended. 

This process of Localization is very labor inten- 
sive and requires people who know the native lan- 
guage of the new country as well as the basics of 
computer program architecture and construction. An 
example of the process of Localization is thoroughly 
described in the book titled "Writing Localizable Soft- 
ware for the Macintosh®" by Daniel R. Carter, Addi- 
son-Wesley Publishing, 1992, ISBN 0-201-57013-0. 
(MACINTOSH is a registered trademark of Apple 
Computer, Inc.). 

Much progress has been made in designing and 
writing computer software to make the process of "Lo- 
calizing" a product easier by the use of special data 
bases of internal messages instead of embedding 
them at various places in the code, by establishing 
special resource files to specify formats for time, cur- 
rency, numbers, units of measure, etcand generally 
providing interfaces that can be modified dynamically 
to change from one environment to another. This way 
of designing and producing soft ware that can be easi- 
ly adapted to local markets is def ined as "INTERNA- 
TIONALIZATION*. See for example, "Solaris® Inter- 
national Developer's Guide" by Bill Tut hill, SunSoft 
Press (Prentice Hall), 1993, ISBN 0-13-031063-8. 
(SOLARIS is a registered trademark of Sun Microsys- 
tems, Inc.). 

The Problem 

The basic localization process at best, is ex- 
tremely difficult and time consuming in general, and 
requires personnel with an unusual amount of training 
in the local languages, customs, mores as well as in 
the art of the computer development, modification 
and testing processes. A computer hardware or soft- 
ware vendor is faced with hiring internal staff familiar 
with each country and training them to provide the lo- 
calization services for their native country. Finding, 
hiring and training such individuals is a very costly un- 
dertaking. Moreover, the complexity of the present 
processes and procedures makes the likelihood of in- 
duced errors very high, and the additional effort in 
testing and error correction very costly: Additionally, 
customers are demanding consistency in the localiza- 
tion of different releases of the same product, as well 
as demanding new releases be made available to 
them either at the same time as new releases are an- 
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nounced in the U.S. or shortly thereafter. Finally, net- 
working protocols and inter-vendor operation and ap- 
plication development by independent developers 
creates a demand for consistency in the localization 
process. s 

SUMMARY OF THE INVENTION 

The present invention provides a system and 
process which has the advantages of shortening the 10 
time and cost required to create a new localized ver- 
sion of a software product by automating much of the 
language translation process; by providing tools to 
automate the modifications to the program being lo- 
calized, thereby reducing the probability of creating 15 
errors in the localization process and providing some 
measure of consistency, between subsequently local- 
ized new releases of the product. Moreover, the sys- 
tem disclosed provides a mechanism for a software 
manufacturer to safely make use of indigenous inde- 20 
pendent software developers to localize the vendor's 
software product, providing only a binary copy of the 
target program and the localization tool kit for that 
product. This will permit the Software manufacturer 
to contract with developers in various countries to 25 
perform the product localization for their respective 
countries, minimizing risks by not having to provide 
the developers with a source code version of the 
product, and assuring rapid and consistent versions 
of the localized product through the use of the tool kit 30 
provided for that product. The system disclosed also 
provides a framework wherein new localization tools 
can be easily incorporated into the overall process. 

A system for localizing a target computer program 
in binary form is disclosed wherein the target com put- 35 
er program in binary form is loaded onto a computer, 
followed by the loading of a localization kit on the 
same computer, the localization kit having tools to as- 
sist a user to localize portions of the target computer 
program and, when completed, to link the localized 40 
portions with the target computer program to produce 
a localized version of the original target computer pro- 
gram in binary form. 

Also disclosed is the localization kit being made 
up of a number of program tools which are indepen- 45 
dent of a target computer program and a number of 
files including text and documentation files which are 
dependent upon a particular release version of a tar- 
get computer program. Among the tools included in 
the Localization kit is a Computer Aided Localization so 
tool("CALtbol") which is designed to automatically 
guide the user in the steps and activities to success- 
fully localize a target computer program. Other tools 
disclosed include a Glossary tool, a text translation 
tool, a problem reporting tool, a build tool, a test and 55 
performance tool and a name space server tool. 

Also disclosed is a method of localizing a target 
computer program in binary form using a localization 



kit to localize portions of the target computer program 
and associate these portions with the target computer 
program to produce a localized target computer pro- 
gram. The method of using the localization kit includ- 
ing the use of a Computer Aided Localization tool 
("CALtool") which is designed to automatically guide 
the user in the steps and activities to successfully lo- 
calize a target computer program is also disclosed. 

Also disclosed is a localized version of a target 
computer program which includes a first portion of the 
target computer program which has not been local- 
ized, in binary form, and a second portion which has 
been localized and combined with the first portion into 
a binary version of a localized version of a target com- 
puter program. 

Also disclosed is a Naming System which can 
build a first data base of user program specific sym- 
bols and symbolic file/directory names at the time the 
user programs are assembled; which can build a sec- 
ond data base at the time a set of programs and files 
to be operated upon are installed, the second data 
base containing entries which relate the user program 
specific symbols and symbolic file/directory names 
to the actual locations of the installed files; and which 
can, at the time the user programs are executed, ac- 
cept a reference to the user program specific symbols 
and, using the first and second data bases, return a 
location pointer for the corresponding file/directory. 

DESCRIPTION OF THE DRAWINGS 

The objects, features and advantages of the sys- 
tem of the present invention will be apparent from the 
following description in which: 

Figure 1 illustrates an exemplary computer sys- 
tem. 

Figure 2 illustrates the general localization proc- 
ess. 

Figure 3 illustrates a block diagram of the high 
level activities of the localization process of the pres- 
ent invention. 

Figure 4 illustrates a detailed block diagram of 
the general localization process. 

Figure 5 illustrates an exemplary make-up of an 
Internationalized target computer program. 

Figure 6 illustrates the typical components of a 
localization kit. 

Figure 7 illustrates the relationship of the general 
components of the Localization Kit. 

Figure 8 illustrates the graphical user interface 
("GUI") of the EZInstall function. 

Figure 9 illustrates the graphical user interface 
("GUI") of the CALtool function. 

Figure 10 illustrates additional features of the 
graphical user interface ("GUI-) of the CALtool. 

Figure 11 illustrates the Help Documentation 
Screen. 

Figure 12 illustrates the Glossary Tool GUIs. 
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Figure 13 illustrates the Glossary Data Base. 

Figure 14 illustrates the Text Processing &Trans- 
lation window. 

Figure 15 illustrates L10N Kit File Chooser Win- 
dow. 5 

Figure 16 illustrates the Build objects window. 

Figure 17 illustrates an exemplary Help Viewer 
screen showing instructions to the user. 

Figure 18 illustrates the Software Development 
process. 10 

Figure 19 illustrates an exemplary external inter- 
face of the Independent Naming Server system. 

Figure 20 illustrates an exemplary Name Space 
Object in pseudo-code. 

Figure 21 illustrates an exemplary Location In- 15 
formation Database Architecture. 

Figure 22 illustrates the Translation Assistant 
window. 

Figure 23 depicts a flow chart an exemplary use 
of the Naming System. 20 

Figure 24 is a flow chart of the functions of Nam- 
ing System 1. 

Figure 25 is a flow chart of the functions of Nam- 
ing System 2. 

Figure 26 is a flow chart of the functions of Nam- 25 
ing System 3. 

NOTATIONS AND NOMENCLATURE 

The detailed descriptions which follow may be 30 
presented in terms of program procedures executed 
on a computer or network of computers. These pro- 
cedural descriptions and representations are the 
means used by those skilled in the art to most effec- 
tively convey the substance of their work to others 35 
skilled in the art. 

A procedure is here, and generally, conceived to 
be a self-consistent sequence of steps leading to a 
desired result. These steps are those requiring phys- 
ical manipulations of physical quantities. Usually, 40 
though not necessarily, these quantities take the form 
of electrical or magnetic signals capable of being stor- 
ed, transferred, combined, compared, and otherwise 
manipulated. It proves convenient at times, principally 
for reasons of common usage, to refer to these sig- 45 
nals as bits, values, elements, symbols, characters, 
terms, numbers, or the like. It should be noted, how- 
ever, that all of these and similar terms are to be as- 
sociated with the appropriate physical quantities and 
are merely convenient labels applied to these quanti- so 
ties. 

Further, the manipulations performed are often 
referred to in terms, such as adding or comparing, 
which are commonly associated with mental opera- 
tions performed by a human operator. No such capa- 55 
bility of a human operator is necessary, or desirable 
in most cases, in any of the operations described 
herein which form part of the present invention; the 



operations are machine operations. Useful machines 
for performing the operations of the present invention 
include general purpose digital computers or similar 
devices. 

The present invention also relates to apparatus 
for performing these operations. This apparatus may 
be specially constructed for the required purposes or 
it may comprise a general purpose computer as se- 
lectively activated or reconfigured by a computer pro- 
gram stored in the computer. The procedures present- 
ed herein are not inherently related to a particular 
computer or other apparatus. Various general pur- 
pose machines may be used with programs written in 
accordance with the teachings herein, or it may prove 
more convenient to construct more specialized appa- 
ratus to perform the required method steps. The re- 
quired structure for a variety of these machines will 
appear from the description given. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The following disclosure describes solutions to 
problems which are encountered in production and* 
testing of a localized version of a computer program 
product. A process for localizing a target computer 
program product is disclosed which makes use of a 
Localization Kit containing tools to automatically 
guide a user in the steps necessary to localize the tar- 
get product and to automate and control the process 
of assembly and test of the localized version of the 
product. The disclosed apparatus and process per- 
mits a computer program product manufacturer to 
contract with a local Software Developer or Distribu- 
tor to develop a localized version of a target computer 
program product by supplying the Developer or Dis- 
tributor with a copy of a binary version of the target 
computer program (typically on a CD-ROM) and a Lo- 
calization Kit (also typically on a CD-ROM). The tar- 
get computer program manufacturer thereby minimiz- 
es the risk of loss of intellectual property in the target 
computer program by not having to provide source 
code of the program. The target computer program 
manufacturer also minimizes his costs of rapidly pro- 
ducing localized versions of his target computer pro- 
gram for any country in the world by providing the Lo- 
calization Kit to guide the local developer in the proc- 
ess, insuring consistent localizations and secure as- 
sembly of the localized portions of the product with 
the portions of the target program product that does 
not require modification. The implementation of the 
invention, while it may be used in any relevant context 
with any computer program product, is described in 
the context of a particular target computer program 
product for illustrative purposes. However, no specif- 
ic knowledge of the illustrated system is required by 
those skilled in these arts to understand and imple- 
ment the process and system described in this disclo- 
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sure. 

Operating Environment 

The environment in which the present invention is 
used encompasses the general distributed comput- 
ing system, wherein general purpose computers, 
workstations, or personal computers are connected 
via communication links of various types, in a client- 
server arrangement, wherein programs and data, 
many in the form of objects, are made available and 
shared by various members of the system for execu- 
tion and access by other members of the system. 
Some of the elements of a general purpose worksta- 
tion computer 20 are shown in Figure 1, wherein a 
processor 1 is shown, having an input/output ("I/O") 
section 2, a central processing unit ("CPU") 3 and a 
memory section 4. The I/O section 2 is connected to 
a keyboard 5, a display unit 6, a disk storage unit 9 
and a CD-ROM drive unit 7; The CD-ROM unit 7 can 
read a CD-ROM medium 8 which typically contains 
programs 10 and data. A computer display icon 11 is 
shown on the display unit 6. Similar workstations may 
be connected by a communications path to form a dis- 
tributed computet system. 

The Preferred Embodiment 

The solution to the problem of efficiently and 
consistently creating localized versions of computer 
program products, provided by the present invention, 
is to provide a Localization Kit to guide and control the 
process of localizing a target computer program. Re- 
- fening to Figure 2 the general localization system 30 
shows an internationalized target computer program 
product m binary form 32 (this is generally in CD-ROM 
form), a Localization Kit 34 (which is also typically in 
CD-ROM form), a localization machine platform (typ- 
ically a computer workstation) 36. and a localized ver- 
sion of the target computer program product binary 
38. In a preferred embodiment, the localization ma- 
chine platform must have the following minimum con- 
figuration. 1) SPARC-based system or x86- based 
system with a CD-ROM drive; 2) at least 24 Mbytes 
of system RAM memory; 3) at least 150 Mbytes of 
available disk space. (For additional configuration in- 
formation related to an exemplary embodiment see 
Appendix A which is incorporated herein.) In the pre- 
ferred embodiment, the original target computer pro- 
gram product 32 has been internationalized (as more 
fully described below with reference to Figure 5). The 
target computer program product binary 32 is loaded 
into the localization machine platform 36. The locali- 
zation kit 34 is then loaded into the localization ma- 
chine platform 36, and guides the localization devel- 
oper through the steps of localizing those portions of 
the target computer program which require localiza- 
tion, the localization kit 34 then combines the local- 



ized materials with the target computer program prod- 
uct binary 32 to produce the localized version of the 
target computer program product 38. Referring now to 
Figure 3 a more detailed illustration of the invention 

5 40 is shown. The process begins with the local devel- 
oper/localizer installing on the computer system, the 
target computer program binary and the localization 
kit for the target computer program 42. Portions of the 
target computer program which are localizable are 

10 contained in this localization kit and the developer/lo- 
calize^ guided by the tools in the localization kit, pro- 
ceeds to localize the portions which he desires to lo- 
calize 43. The localization kit also guides the devel- 
oper/local izer in localizing some of the locale specific 

is data (time, currency, sort order; etc.) directly in the 
image of the target computer program. As guided by 
the tools in the localization kit, the developer/locaizer 
creates any new subprograms or specif ic data (such 
as any new character fonts and/or subprograms 

20 needed to deal with the specif ics of the locale which 
may not already be available in the localization kit) if 
required by this locale 44. The developer/local izer 
then uses the localization kit tools to assemble all ma- 
terials which have been localized into a binary version 

25 of these materials 45. The developer/localizer then, 
with the use of the localization kit tools, overlays the 
binary version of the localized materials onto the bi- 
nary version of the target computer program 46 there- 
by producing a localized version of the target comput- 

30 er program product 47. 

This process of creating a localized version of an 
original program for use in a particular country or lo- 
cate is a complicated activity which is now described 
-in more detail as a basis for a more detailed descrip- 

35 tion of the present invention. Turning now to Figure 
4 the overall localization process 112 is described. 
The process begins with a target computer program 
which is internationalized 113. Materials to assist in 
the localization process are gathered 114. This in- 

40 eludes materials such as Software documentation 
that describes the software to be localized, general 
documentation on Internationalization arid localiza- 
tion, etc. The internationalized target computer pro- 
gram and the localization kit, which contains portions 

45 of the target computer program which are localizable, 
are loaded into a computer and, guided by the tools 
in the localization kit the localizable portions are lo- 
calized 115. Then, as guided by certain tools in the lo- 
calization kit, the localized portions are assembled 

so into binary coded sections 116, and collected into bi- 
nary coded packages 117 which are then overlaid 
onto the target computer program binary version 
thereby creating a localized version of the target com- 
puter program which is then installed in the computer 

55 118. Test procedures contained in the localization kit 
are then used with the localized version of the target 
computer program 119, to find any obvious internatio- 
nalization ("I18N") bugs 120, 122 or any localization 
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("L10N") bugs 125. If any bugs are found 123, 126 the 
process is repeated from either the internationaliza- 
tion step 113 or the localization step 115. If no bugs 
are attributable to either the internationalization pro- 
cedure or the localization procedure are found 128, 5 
127, the localized version of the target computer pro- 
gram is exercised once again and screen shots are 
made of the localized screens 129 for inclusion in 
hard copies of the user documentation to be subse- 
quently printed by the developer/localizer. The asso- 10 
ciated documents which were localized (in step 115) 
are now proof read 130 and checked against the lo- 
calized target computer program 1 31 . Any bugs found 
in the documentation proof and check 130, 131 are 
corrected 1 35 and the process of proof ing and check- 15 
ing repeated. If the documentation is acceptably 
clean 133 the localization process is complete 134- 

As indicated above, the computer assisted local- 
ization apparatus and process of the present inven- 
tion is made easily usable by first internationalizing 20 
the target computer program: Internationalization is a 
process of coding and compiling the target computer 
program in such a way that separates the executable 
image and all printable and displayable interfaces 
that the user sees. These message strings and for- 25 
matting information are kept in a message database 
which may also contain information to format dates, 
time and currency according to locale specific condi- 
tions. The main goal of internationalization is to have 
one executable image that can run everywhere, with 30 
any locale specific data contained in separate data 
bases. Such internationalized software is designated 
Level 1 compliant if it is "8-bit clean" (it does not use 
the most significant bit because ASCII characters 
only use 7 bits at most) and can therefore use the ISO 35 
8859-1 (also called ISO Latin-1) codeset Level 2 
compliant software makes the formatting and col- 
lation methods locale sensitive by leaving the format 
design and sorting order to the localization center in 
a particular country locale. Level 3 compliant soft- 40 
ware segregates the user-visible text, such as help 
text, error messages, button labels, menu items, 
property sheets, text in icons, etc., into a separate 
message file which is indexed by string contents or 
by number or some other similar method. Level 4 45 
compliant software provides support for East Asian 
languages, which often require multi-byte codesets, 
such as the Extended UNIX Code (EUC) for example. 
Accordingly, in the preferred embodiment of the pres- 
ent invention, the localization kit can accommodate so 
target computer programs that are at least Level 3 
compliant Referring now to Figure 5 an exemplary 
internationalized target computer program 50 is de- 
picted. An internationalized target computer program 
binary 52 is shown, with separated sections or por- 55 
tions of the binary product. These portions include the 
basic program code executable image (international- 
ized for single and multi-byte locales) 54; a separate 



portion containing the message database 56; and a 
separate portion containing locale data and formats 
(i.e. time, currency, sort order, etc.) 60. Also included 
in the most preferred target computer program is an 
executable image containing enabling hooks to make 
it easy to add any new or required subprograms (re- 
quired by a specif ic locale). User documentation spe- 
cifically tied to the current release of the target com- 
puter program are typically contained on a separate 
CD-ROM or in hard copy. Those skilled in the art will 
recognize the possibility of an innumerable number of 
ways of preparing a specific internationalized version 
of a target computer program which generally meets 
the necessary segmentation requirements. 

An internationalized target computer program of 
the type described above provides the environment to 
enable the localization kit of the present invention to 
be used efficiently. Referring now to Figure 6, an ex- 
emplary make-up of the localization kit 62 is depicted. 
The localization kit 62 is shown having two sections; 
a section containing items which are independent of 
the particular release of a target computer program 
64, arid a section which contains items which are de- 
pendent on the particular release of a target computer 
program 66. It is therefore evident that a particular lo- 
calization kit as described in the present invention is 
assembled only after a particular version of a target 
computer program is completed, and that the locali- 
zation kit includes some specific files either taken 
from the target computer program (such as data indi- 
cating locations of hooks, beginning locations of por- 
tions containing the message and other files, etc.), or 
relating to data in the target computer program (such 
as source code versions of messages, text data and 
documentation) or other release specific documents 
such as specif ic release dependent user and locali- 
zation guides, etc. Referring again to Figure 6, a 
make-up of an exemplary localization kit is described. 
The target computer program release independent 
portion 64 includes: localization kit user documenta- 
tion 68 which is independent of any particular target 
program; on-line publishing tools 70 (such as Frame- 
maker, Answerbook, etc.); a computer aided localiza- 
tion tool ("CALtool") 72; a Glossary tool 74, with an 
associated data base manager 80; a Text Translation 
tool 76; a name space manager to coordinate the lo- 
cation of various files and data between the tools of 
the localization kit 78; a testing and performance tool 
86; a problem reporting tool 84; certification tools 87; 
and build and packaging tools 88. The target comput- 
er program release dependent portion 66 includes: 
original target computer program release documents 
such as a sample release schedule, and other infor- 
mation for the localizer 92; a copy of the inter national- 
ization guide for the target computer program 94; a 
copy of the localization guide for the target computer 
program 96; a language engine for the particular win- 
dow manager used by the target computer program 
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100; a font developers guide 102; text files to be lo- 
calized for the target computer program 1 06; collater- 
al documents 104 (such as, packaging labels, etc., 
which also must be localized); and samples of other 
localizations of the target computer program 90 if any 
are available at the time the kit was built. Appendix B 
which is incorporated herein, describes Localization 
Kit contents for several exemplary versions. 

The localization kitfor a particular release of a tar- 
get computer program 900 is shown in Figure 7. The 
particular release of the target computer program 
goes through a normal development and test process 
902, a final acceptance and test process 904 and 
thereafter a binary version of the target computer pro- 
gram is made 906. As an example, this is the process 
followed by Sun Microsystems, Inc. in the release of 
its operating system called Solaris® version 2.3. 
(SOLARIS is a registered trademark of Sun Microsys- 
tems, Inc.) After the target computer program has 
been accepted, a program is run against this target 
computer program to extract a file containing the 
message files 100. The localization department of 
the target program manufacturer collects the release 
independent localization tools 64, files of user docu- 
mentation for the particular version of the target pro- 
gram 910, samples of other localized versions of the 
target program if any 90, the language engine for the 
particular windows environment used in the target 
program 100, and a font developers guide for this re- 
lease of the target program 102 and with the message 
files for this release of the target program 100 creates 
a localization kit 62 for this release of the target pro- 
gram. It is this localization kit 62 (typically in CD-ROM 
- form) and the binary version of the target computer 
program (also typically in CD-ROM form) which are 
delivered to a developer/localizer in this or another 
country to use in developing localized versions of the 
target computer program. Those skilled in the art will 
recognize that a particular localization kit may be con- 
structed in any number of ways to run on any kind of 
computer platform and may contain a variable num- 
ber of files to assist the localizer without violating the 
intent or bounds of the present invention. 

In a preferred embodiment, the target computer 
program is loaded onto a computer, and then the lo- 
calization kit is loaded. All or part of the localization 
kit may be loaded depending on the memory and disk 
space available on the particular computer platform 
being used, A command "L10N " is invoked by the 
user in the "roof mode which brings up the L10N kit 
install window 290 shown in Figure 8. Referring now 
to Figure 8, the L10N kit install window 290 contains 
a space for the localizer to enter his/her company 
name 292, and the install location on the hard disk 
294 (7opt/H0n-kit", for example). The "Default Con- 
figuration:" section 296 allows the localizer to select 
a load of either the entire contents of the kit ( by click- 
ing on "Entire distribution" 293) or a partial load (by 



clicking on "core" 295). Selecting the "core" 295 op- 
tion causes the load of only the basic localization 
tools, the help documents and the message files to 
be localized. Appendix C, which is incorporated here- 

5 in, contains examples of Kit f ile packages for several 
target computer programs, showing the items that 
would be loaded under the "Core" option 295 in each 
case. The localizer then selects either "full install" 297 
or "update install" 299 in the "Install option" 298 line. 

10 Full Install 297 is used for initial kit installation, and 
"update install" 299 is used for installation of up- 
grades. Next the localizer can elect (by clicking on) 
either "Custom Installation" 300 or "Default Installa- 
tion" 302. The "Default Installation" 302 election caus- 

15 es the entire " Default Configuration "296 selected to 
be loaded. The localizer may then select the "Custom 
Installation" 300 button and a "Software manager" 
window 306 will appear allowing the localizer to select 
the individual software packages to be loaded 310 

20 and then to execute an install of the packages indicat- 
ed by clicking on the "Begin Installation" button 316. 
After a successful install, the Localizer will bring up 
a window showing the graphical user interface 
("GUI") for the computer assisted localization tool 

25 ("CALtool") contained in the localization kit. This CAL- 
tool GUI is used to guide the localizer through the lo- 
calization process and is depicted in Figure 9. Refer- 
ring now to Figure 9 the GUI window 262 is shown 
with buttons which read "About CALtool" 264; "Tools" 

30 266; "Properties" 268 and "Help" 270. The GUI win- 
dow 262 also contains icons labeled as follows: "In- 
stallation subsystem" 272; "Software Development" 
276; "Text Processing and Translation" 278; "Soft- 
- ware Build" 280; "Consolidation Testing" 282; "Prob- 

35 lem Management" 284; "Consolidation Delivery" 286 
and "Solaris Certification" 288. The localizer clicks on 
these icons to obtain further instructions and assis- 
tance in the localization process as will be more fully 
described below. Clicking on an icon either brings up 

40 other windows to guide the process or brings up spe- 
cific "help documentation" that tells the localizer what 
to do next. Each of these icons has a small button lab- 
eled "done" 274 under it so that the localizer can 
check this button if he has finished a particular task. 

45 In a alternative embodiment several localizer/users 
may be working on the localization process at the 
same time from a number of workstations, for exam- 
ple, each one translating a part of a user document. 
If one of these localizer/users tries to mark the task 

so done, the CALtool will not let him show a check mark 
in the "done" box 274 if the CALtool knows the task 
is incomplete and/or that others are still working on it. 

To begin the localization process the user sets 
the locale environment settings for this particular lo- 
ss calization by clicking on the "properties" button (268 
in Figure 10) on the CALtool GUI 262. The default 
setting is "locale C" for the English language ("U.S. 
version") and is shown in the "Locale" box 271 in Fig- 
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ures 9 and 10. Referring to Figure 10, placing the 
pointer on the "Properties" button 268 and depressing 
the left mouse button ("clicking on" the properties 
button), causes a "properties" window 324 to appear. 
The local izer/user then using the "locale" scrolling bar 
326 can bring-up a table of languages/locales 346 
and select the one which he chooses for this localiza- 
tion task. This sets the Locale Glossary and Transla- 
tion Assistant automatically to the new locale select- 
ed. (The Glossary and Translation tools are explained 
in more detail below.) The "About CALtool" button 264 
brings up a window containing information showing 
the version of CALtool, the target computer program 
products it supports and the copyright notice for the 
current version. The "Help" button 270 brings up a 
window showing the entire contents of the CALtool 
help documentation (see Figure 11) to permit the lo- 
calizer/user to read the entire siet of instructions at 
this time if he desires, y 

Having set the appropriate environment parame- 
ters, the local izer/user now continues with the locali- 
zation process, being guided by the CALtool GUI 
(Figure 9) and the related "Help" documentation. The 
local izer/user would normally be directed to review 
the glossary of technical terms for his/her own educa- 
tion as well as to add any new translations which may 
be necessary for the locale of the present localization 
effort After creating an updated glossary set, with 
correct translations of technical terms, localizers can 
use a consistent set of translations throughout the 
document set whenever similar terms are used thus 
saying time and cost in the localization process. The 
Glossary tool can be selected from the "Tools" button 
(266 on Figure 9). The Glossary tool is selected to 
find a translation, to edit a translation or to delete a 
translation. The Glossary tool, like all other tools in 
the present invention, are described in the on-line 
"Help" documentation contained within the invention. 
Referring now to Figure 12 the Glossary Tool opera- 
tion is described. In Figure 12 a portion of the CALtool 
GUI 262 is depicted, showing the "Tools" button 266, 
which when accessed displays a pull-down menu 322 
in which the Glossary tool can be selected. When the 
Glossary tool selection in the pull-down menu 322 is 
made, the Glossary tool window 702 appears. The lo- 
cal izer/user will access the "Load Glossary" button 
704 first. This will result in a pull-down menu from 
which the localizer/user can select the load of a local 
glossary (meaning the glossary from the localizer's 
own server), or a remote glossary (meaning one 
which is located on another server). If the "use remote 
glossary" selection is made , another pop-up window 
will appear requiring the localizer/user to enter the 
name of the remote server arid then execute a load 
button. Having loaded the desired glossary file, the 
localizer continues on the Glossary tool window 702. 
The localizer can set the properties of the displayed 
glossary term by clicking on the "Properties" button 



710 which brings up the "Glossary Tool Property" win- 
dow 714. In this window the localizer can click on the 
"Default " button 715 to display all fields and display 
a maximum of 5 matching terms. Otherwise the local- 

5 izer/user can click on the individual fields to add (se- 
lect) or remove: (deselect) a check mark, and by 
changing the nurnberof terms to be displayed. Click- 
ing on the "Apply" button 713 saves the selections. 
The localizer/user can now search the glossary by 

10 clicking on the "Search glossary" button 706 which 
brings up a "Search Glossary Term" window 720. On 
this window the localizer/user can select the domain 
722 to be searched, the search pattern 726 by enter- 
ing the search argument, and can select the search 

15 for the translation of:an English argument ("Term" in 
box "Search on" 724), or the search for an English 
translation of a non-English argument ("Translation" 
in the box "Search on" 724), or he can search on a 
phonetic likenessof the search argument ("Pronun- 

20 ciation" in the box "Search on" 724). If no exact 
matches of the search term are found, the Glossary 
Tool will display a pop-up window asking if the user 
would like to see approximate matches. The "Edit En- 
try" button. 708 provides a pull-down menu directing 

25 the user to other windows which support "Update" 
(changing an existing entry), "Delete" (deleting an ex- 
isting entry), "Insert" (adding a new entry) and "Im- 
port" (adding a file containing entries). The Glossary 
Data Base is managed by a data base manager. In the 

30 preferred embodiment a Sun developed data base 
engine is used but any commercial DBMS can be 
used. See Figure 13 for a depiction of the Glossary 
data base system. 

Having updated the Glossary the localizer/user is 

35 now guided by the CALtool to "Text Processing and 
Translation ." Referring now to Figure 14, when the 
localizer/user clicks on the CALtool GUI 262 button 
labeled "Text Processing and Translation " 280, the 
"Text Processing & Translation" window 382 appears. 

40 This window 382 contains icons 384 through 394 
which guide the localizer/user in translating (i.e. local- 
izing) the various kinds of documents, on-line mes- 
sages, menus and text files which need to be local- 
ized for this release of the target computer program 

45 for this locale. In an exemplary embodiment the icons 
names are made specif ic to the target product being 
localized, for example, icon 384 is labeled "SunOS 
Message Catalogs" where SunOS is the operating 
system portion of the product SOLARIS which in this 

50 example is the target program; Icons 384 through 389 
refer to different kinds of internal text messages. 
Clicking on any one of these icons brings up a L10N 
File Chooser window similar to that shown in Figure 
15. The contents of a particular File Chooser window 

55 402 is related to the type of message indicated on the 
icon 384 through 398 which was chosen. Selecting an 
entry 404 in the File Chooser window 402 and then 
clicking on the "view file" button 406 on the File 
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Chooser window 402 brings up the particular text se- 
lected, which is read-only for information purposes. 
The local izer/user works his/her way through each of 
these files for each of the icons (384 through 389) in 
the Text Processing & Translation" window 382. 
Icons 390 through 393 in the Text Processing & 
Translation" window 382 relate to other types of docu- 
ments which must be created as part of the localiza- 
tion process. Icon 394 in the "Text Processing & 
Translation" window 382 relates to on-line documents 
for this locale if any, and clicking on this icon 394 will 
bring up a "L10N File Chooser" window also. Clicking 
on the icons 390 through 393 brings up the "Help" 
documentation for the particular type of activity/docu- 
ment to gu ide the local izer/user through the neces- 
sary activities of creating and storing the required 
new documentation. The L10N File Chooser will lead 
the Localizer/user through selections of d rectories, if 
necessary, to reach the actual files. If a file for trans- 
lation, other than a document file is selected, the 
Translation Assistant (see Figure 22) is invoked, 
reading in the contents of the file and showing any 
translations which have been done to date. 

Referring now to Figure 22, the Text Processing 
& Translation GUI 382, the L10N Kit File Chooser 402 
and the Translation Assistant GUI 750 are depicted. 
The Translation Assistant GUI 750 contains a "Source 
Summary" window section 754, a Translated Sum- 
mary" window section 752, a "Selected Window" sec- 
tion 758, a "Compose Window" section760, and but- 
tons for Glossary 766, Glossary Retrieve 768, Undo 
762 arid Apply 764. Finally, the locale which has been 
selected is indicated at the bottom left of the window 
770. When one of the icons on the Text Processing & 
Translation GUI 382 is selected (i.e. clicked on), for 
example the SunOS Message Catalog icon 384, this 
brings up the L10N Kit File Chooser window 402. To 
execute the translation process, the user selects a 
file name by clicking on it, for example file 
"oampkg.po" 403 and then clicks on the "Apply" but- 
ton 405. This action brings up the Translation Assis- 
tant window 750 which will show the contents of the 
file "oampkg.po" 403 in the "Source Summary" win- 
dow section 754, 756. If the locale which had been 
chosen is any locale other than "Locale C" (Le.Eng- 
lish), then the translation of the file will appear in the 
Translated Summary" section 752. The localizer can 
then select each item in these windows in turn (i.e. 
754,752) by clicking on an item. This causes the item 
to appear in the "Selected Entry" window section 758, 
with the translation in the "Compose" window section 
760. The Localizer can then highlight a word or phrase 
in the displayed line in the "Compose" window section 
760 and either modify it, or cause the highlighted 
word to be looked-up in the Glossary by clicking on 
the Glossary button 766. It the Localizerfinds a better 
translation (for his locale) of the highlighted 
word/phrase in the glossary, he can select that entry 



in the Glossary window (see figure 12) and then 
cause that Glossary selection to replace the highlight- 
ed word/phrase in the "Compose" window 760 by 
clicking on the "Glossary Retrieve- button 768. Hav- 

5 ing modified the message he is working on in the 
"Compose Window" 760, the Localizer can insert this 
modified message in the summary of the file (for ex- 
ample file "oampkg.po" 403 ) by clicking on, the "Ap- 
ply" button 764. When the Localizer has completed 

10 translating all entries in the summary of the file, he 
uses the "Save button 769 at the top of the Transla- 
tion Assistant" window 750. 

At this stage of the exemplary process of using 
the Localization Kit, the localizer/user has completed 

15 the translation of the text, menus and other required 
documents. If any customized software subprograms 
need to be written for the particular locale, the local- 
izer/user clicks on the "Software Development" icon 
(276 on the CALtool GUI 262 shown in Figure 9). This 

20 brings up a "Software Development" window 352 
shown in Figure 1 8, which contains icons 354 through 
364 which guide the localizer/user in the development 
of this new software. Clicking on these icons 354 
through 364 each brings up "Help" documentation de- 

25 signed to guide the localizer/user through the re- 
quired software development steps. If no custom- 
ized software subroutines are required to be added 
to the target computer program (for specialized 
character/font handling, fbr example), the localizer/user 

30 can proceed to build the binary files of all of the ma- 
terials he has completed translating and the overlay 
of these new binary files onto the binary image of the 
target program. To do this he clicks on the "Software 
Build" icon 280 on the CALtool GUI 262 on Figure 16, 

35 bringing up a "Build Objects" window 422 containing 
icons (424 through 436) to guide the building of the 
binary packages. Clicking on each of these icons (424 
through 436) causes a "CALtool Software Builder" 
window to appear. This "CALtool Software Builder" 

40 window is used by the localizer/user to build the bina- 
ry components of the localization and the packages 
that contain them for installation purposes. The local- 
izer/user clicks on each of these icons (424 through 
436) in turn to complete the binary build operation. 

45 The packages contain the files (both binary and hu- 
man-readable) that comprise the localization and 
contain the definition of how they are to be overlaid 
onto or linked with the original target program binary 
image. 

so Having the target computer program product lo- 

calized, the localizer/user is now ready for testing the 
localized product, recording any problems/bugs ob- 
served in the testing .consolidating the materials 
needed for delivery and for certification by the orign 

55 pal product manufacturer that the localized version is 
acceptable for branding. Each of these tasks are sym- 
bolized by icons 282, 284, 286 and 288 in Figure 9 
on the Caltool GUI 262. Clicking on each of these 
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icons brings up on the screen, the "Help" documents 
related to these activities, describing in some detail 
the steps and materials needed to complete each ac- 
tivity. A sample of one of these "Help" screens asso- 
ciated with the "Certification" step 288 in Figure 9 is 
shown in Figure 17. 

In the preferred embodiment of the system, the 
installation subsystem of the invention (the Localiza- 
tion Kit system) comprises the components: EZ In stall 
GUI front end; the Custom Installation front end; the 
Installation data and scripts; and a location indepen- 
dent naming system. The first three of these compo- 
nents have been described above. The Naming Sys- 
tem (Name Space Object) is now described. The in- 
stallation subsystem provides the initial interface to 
the location independent naming system (Name 
Space Object), setting values for determining path 
names at run-time. The Name Space Object is also 
linked in with the tools in the Localization Kit, and is 
therefore invoked at run-time to resolve path names 
as needed. The two principal motivations for the 
Name Space Object are: (1) Allowing the L10N Kit to 
shield the user from having to remember cryptic file 
names or path names. The volume of files managed 
by the L10N Kit makes this mandatory.; and (2) Tools 
within the Kit invoke each other, but their path names 
are not known until installation-time. Furthermore, 
since a strict parent-child forking relationship cannot 
be guaranteed, solutions depending on environment 
inheritance are not reliable. Those skilled in these 
arts will recognize that there are innumerable ways of 
dealing with the coordination of the many file names 
and path names, but that in general such coordination 
in this Kit environment is mandatory for efficiency's 
sake. In the preferred embodiment, when the Locali- 
zation Kit tools are built, the naming system is linked 
in with the tools. A set of name space tokens is de- 
fined (registered), to which values will be assigned at 
installation-time. (Tokens are also organized as do- 
mains, to simplify token management. For example, 
the "Domain" may simply be the tool name.) At instal- 
lation-time, the Name Space Object stores funda- 
mental naming parameters concerning the compo- 
nents of the Kit. At run-time the invoked tool queries 
the Name Space Object by using a registered token 
and domain. The Name Space Object computes the 
path name associated with the token, and returns the 
result to the tool. The tool then uses that path name 
to access the desired component. In the preferred 
embodiment, the external interface of the Name 
Space Object is shown in Figure 19; an exemplary 
implementation of the Name Space Object in pseudo- 
code form is shown in Figure 20; and the architecture 
of the location information database is shown in Fig- 
ure 21. 

Referring now to Figure 23, the Naming System 
800 is described in more detail. Atypical embodiment 
of the Naming System 800 begins with a process start 



802 which initiates the assembly of one or more user 
programs. The user program assembly step 804 calls 
the Naming System (here designated "Naming Sys- 
tem 1* 806) to perform a preliminary register opera- 

5 tion which is described below. "Naming System 1" 
806 may be called for each user program being as- 
sembled 807, 808. When all user programs have been 
assembled 810, or at some later time, a process of in- 
stalling the assembled programs and any files the 

w programs will need will occur. At that time, as each 
file/directory is installed 812 the Naming System will 
again be called (designated "Naming System 2" 814), 
and would be called for each file 816, 818, until all 
files/directories to be installed were completed 820. 

15 At that time, the user , programs would typically be 
executed to perform some task 822. During such user 
program execution the Naming System would again 
typically be called upon (here designated "Naming 
System 3" 824) to locate a file/directory and to pro- 

20 vide the location information to the user program. 
"Naming System 3" would be called on repeatedly 
826,828 until all required files had been obtained 830 
and the user process completed 832. 

The functions of the Naming System designated 

25 "Naming System 1 806", "Naming System 2 814" and 
"Naming System 3 824" are now described. Referring 
now to Figure 24, the "Naming System 1 806" func- 
tion begins with an assembly-time process 840 which 
requests the Name System to register the 

30 files/directories of a user program being assembled 
842. "Naming System 1 806" builds a first data base, 
which contains, as arguments, the user program 
name or domain and a user program designated Tok- 
en symbol" which acts as a pseudonym for a 

35 file/directory path name; and with the corresponding 
function being a file/directory symbol (variable name) 
844. It is pointed out that at this stage of the assembly 
process the actual location information (path name, 
etc.) for the referenced file is not known, and thus the 

40 function portion of the first data base entry which is 
registered contains only a file/directory symbol. 
When the data base entry is registered the process 
of "Naming System 1 806" is ended 846. Those skilled 
in the art will recognize that this first data base, which 

45 is built at program assembly time, may be built in 
read-only memory in either a software or hardware 
embodiment 

Referring now to Figure 25, the of "Naming Sysr 
tern 2 814" function begins with an install-time proc- 

so ess 860 which requests the Name System to register 
the files/directories of the process which are being in- 
stalled in the computer system 862. "Naming System 
2 814° builds a second data base which contains, as 
arguments, the file/directory symbol (variable name); 

55 and with the corresponding function being the actual 
file/directory location pointer (path name, etc.) 864. It 
is pointed out that at this stage of the installation proc- 
ess the actual location information (path name, etc.) 
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for the referenced file is now known, and thus the 
function portion of the second data base entry con- 
tains the actual file/directory location pointer (path 
name, etc.). Thus the combination of the first data 
base built in the "Naming System 1 806" process, and 
the second data base built in the "Naming System 2 
816" process, would permit the Naming System to re- 
ceive a request from a user for a file/directory (using 
only the "Domain & Token" symbols to reference the 
file) and to return to the user the actual file/directory 
location (path name; etc.). It is this function which is 
performed by "Naming System 3 824" which is now 
described with reference to Figure 26. A run-time 
process begins 880 when "Naming System 3 824" re- 
ceives a request to locate a file/directory 882. "Nam- 
ing System 3 824" is given the "Domain & Token" sym- 
bols for the requested file/directory; and these data 
are used as an argument to search the first data base. 
If no match to the "Domain & Token" symbols is found, 
a Null response is returned to the requesting process. 
If a match to the "Domain & Token" symbols is found, 
the Naming System gets the associated function in 
the first data base which is the file/directory symbol 
(variable) 884. The Naming System then uses this 
found file/directory symbol (variable) as the argument 
to search the second data base. If no match to the 
found file/directory symbol (variable) occurs, the 
Naming System will return a Null response. An alter- 
nate embodiment, would have the Naming System at- 
tempt a dynamic load of the missing file at that time. 
If a match to the found file/directory symbol (variable) 
occurs, the Naming System gets the associated func- 
tion in the second data base which is the file/directory 
location pointer (path name, etc.) 886 and will return 
that found location pointer to the requestor 888 
whereupon the search process is ended 890. Those 
skilled in the art will recognize that the Naming Sys- 
tem described above in the context of an embodiment 
within the Localization Kit of the present invention, 
may be used and embodied in any process wherein it 
is desirable to write and assemble user programs with 
only symbolic references to some indeterminate num- 
ber of files which may be processed in the future by 
those programs, and where it is desirable to automat- 
ically connect the later installed files to the earlier as- 
sembled program file references, thereby relieving 
the programmer/user of having to learn the various 
file names and make necessary connections manually. 

Although the present invention has been descri- 
bed with reference to particular operating systems, 
program code mechanisms, and object and object ref- 
erence definitions, it will be appreciated by one skilled 
in the art that the present invention may be imple- 
mented in any one of a number of variations within a 
given operating environment, or in different operating 
system or object system environments. Similarly, 
particular computer client and server configurations 
or combinations illustrated are only representative of 



one of many such configurations of clients and ser- 
vers and object and sub-object relationships which 
may use the present invention. Moreover, it will be un- 
derstood that the figures are for illustration only and 
5 should not be taken as limitations on the invention. 
Some additional combinations of the localization kit 
tools with other functions include the combining of the 
Glossary or translation tools with a different Graphi- 
cal User Interface ("GUI") agent that provides a 
10 friendly user interface to other target objects; the 
combining of the localization tools with an artificial in- 
telligence agent which modifies remote requests 
based upon the user's known preferences; the com- 
bining of the CALtool with a caching program that ca- 
ts ches remote translation or localization requests; the 
combining of the localization tools with machine 
translation utilities; or the combining of a localization 
kit with a number of audio and video accessing agents 
in a multimedia system. These possible localization 
20 kit tools/applications combinations are not intended to 
limit in any way the possible uses of the localization 
kit functions as disclosed herein, but merely repre- 
sent some examples which those skilled in these arts 
will recognize as merely exemplary. 

25 

Claims 

1. A system for localizing a target computer pro- 
30 gram, said system comprising: 

a computer system having a central process- 
ing unit ("CPU"), a memory and an input and an output 
device; 

- - a binary version of a target computer program 

35 coupled to said computer system: and 

a localization kit coupled to said computer sys- 
tem, said localization kit being operative to assist a 
user of said computer system to localize a portion of 
said target computer program into a language differ- 

40 ent from said target computer program's language, 
said localization kit also being operative to associate 
a binary version of said localized portion with said bi- 
nary version of said target computer program to pro- 
duce a localized version of said target computer pro- 

45 gram. 

2. A system as recited in claim 1 wherein said tar- 
get computer program is an internationalized target 
computer program wherein messages, menus and 
other locale specific data are located in one or more 

so portions of said target computer program which are 
separate from said target program's executable code, 
said executable code comprising portions of said tar- 
get computer program which require no localization. 

3. A system as recited in claim 1 wherein said lo- 
ss calization kit comprises: 

a plurality of program tools and files which are 
independent of said target program; and 

a plurality of files which are dependent upon a 
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release version of said target program comprising one 
or more portions of said target computer program 
which contain data to be localized. 

4. A system as recited in claim 3 wherein said 
plurality of program tools and files which are indepen- 
dent of said target program comprises a computer aid- 
ed localization tool ("CALtool") which comprises a 
plurality of computer display icons, said icons opera- 
tive to guide a user in localizing said target program. 

5. A system as recited in claim 3 wherein said 
plurality of program tools and files which are indepen- 
dent of said target program further comprises: 

a glossary tool coupled to said localization kit, 
said glossary tool being operative to assist a user in 
translating existing terminology into a different lan- 
guage; 

a data base manager program coupled to said 
glossary tool; and 

a data base of technical terms and their trans- 
lations into a plurality of languages, said data base 
being coupled to said data base manager. 

6. A system as recited in daim 3 wherein said 
plurality of program tools and files which are indepen- 
dent of said target program further comprises: 

a translation tool coupled to said localization 
kit, said translation tool being operative to assist a 
user in translating existing internal messages and ex- 
ternal documentation for said target program into a 
different language; and 

an on-line publishing tool coupled to said 
translation tool, said on-line publishing tool being op- 
erative to store and retrieve messages and documen- 
tation in a plurality of formats. 

7. A system as recited in daim 3 wherein said 
plurality of program tools and files which are indepen- 
dent of said target program further comprises a prob- 
lem reporting tool coupled to said localization kit, said 
problem reporting tool being operative to record, store 
and report a problem defined by a user, said problem 
related to an attempt to localize said target program. 

8. A system as recited in daim 3 wherein said 
plurality of program tools and files which are indepen- 
dent of said target program further comprises a build 
tool coupled to said localization kit said build tool be- 
ing operative to assemble localized materials into a bi- 
nary version of said localized materials, said localized 
materials comprising said localized portion of said tar- 
get computer program, said build tool also being op- 
erative to associate said binary version of said local- 
ized materials with said binary version of said target 
computer program to produce a localized version of 
said target computer program. 

9. A system as recited in daim 3 wherein said 
plurality of program tools and files which are indepen- 
dent of said target program further comprises a test 
tool coupled to said localization kit, said test tool being 
operative to assist a user to perform functional and 
language tests on a localized target computer pro- 



gram. 

10. A system as recited in claim 3 wherein said 
plurality of program tools and files which are indepen- 
dent of said target program further comprises a name 

5 space server coupled to said localization kit, said 
name space server being operative to coordinate and 
control a location of said portion of said target com- 
puter program which contains materials to be local- 
ized as contained in said binary version of said target 

10 computer program and as contained in said localiza- 
tion kit in order to provide said location to said plurality 
of program tools. 

11 A localization kit for localizing a binary version 
of a target computer program, said localization being 

15 performed on a computer, said localization kit com- 
prising a plurality of program tools and files which are 
independent of said target computer program, said 
tools and files being operative to assist a user of said 
computer to localize a portion of said binary version 

20 of a target computer program and operative to asso- 
ciate a binary version of said localized portion with 
said binary version of said target computer program 
to produce a localized version of said target computer 
program. 

25 12. A localization kit as recited in daim 1 1 wherein 

said plurality of program tools and files which are in- 
dependent of said target computer program compris- 
es a computer aided localization tool ("CALtool") com- 
prising a plurality of computer display icons, said 

30 icons being operative to guide a user in localizing said 
binary version of a target program. 

13. A localization kit as recited in daim 1 2 where- 
in said CALtool comprises a graphical user interface 
("GUI"), said GUI comprising a plurality of computer 

35 display icons, said icons being operative to guide a 
user in localizing said binary version of a target pro- 
gram. 

14. A localization kit as recited in daim 11 wherein 
said plurality of program tools comprises: 

40 a glossary tool, said glossary tool being oper- 

ative to assist a user in localizing existing terminology 
into a different language; 

a data base manager program coupled to said 
glossary tool; and 

45 a data base of technical terms and their trans- 

lations into a plurality of languages, said data base 
being coupled to said data base manager. 

15. A localization kit as recited in daim 11 wherein 
said plurality of program tools comprises: 

so a translation tool operative to assist a user in 

translating existing internal messages and external 
and on-line documentation for said target computer 
program into a different language; and 

an on-line publishing tool coupled to said 

55 translation tool, said on-line publishing tool being op- 
erative to store and retrieve messages and documen- 
tation in a plurality of formats and languages. 

16. A localization kit as recited in daim 11 wherein 
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said plurality of program tools comprises a problem 
reporting tool operative to record, store and report a 
problem defined by a user, said problem related to an 
attempt to localize said target computer program. 

17. Alocalizationkitasrecitedinclaim11 wherein 
said plurality of program tools comprises a build tool, 
said build tool being operative to assemble a binary 
version of localized matends, said localized materials 
comprising said localized portion of said target com- 
puter program, a newly created subprogram if said 
subprogram was created in a localization process, 
and localized glossary and message files, said build 
tool also operative to overlay said binary version of 
said localized materials onto a binary version of said 
target computer program to produce a localized ver- 
sion of said target computer program. 

18. A localization kit as recited in claim 11 wherein 
said plurality of program tools comprises a test tool, 
said test tool being operative to assist a user to per- 
form measurements and language tests on a local- 
ized target computer program. 

19. A localization kit as recited in claim 11 wherein 
said plurality of program tools comprises a name 
space server, said name space server being opera- 
tive to coordinate and control a location of said por- 
tion of said target computer program to be localized 
as contained in said binary version of said target com- 
puter program and as contained in said localization 
kit 

20. Amethod for localizing a target computer pro- 
gram, said method comprising the steps of. 

providing a computer system having a central 
processing unit ("CPU"), a memory and an input and 
an output device; 

installing a localization kit into said computer 
system; 

using said localization kit to localize a portion 
of said target computer program into a language dif- 
ferent from said target computer program's language; 
and 

using said localization kit to associate a binary 
version of said localized portion with a binary version 
of said target computer program to produce a local- 
ized version of said target computer program. 

21. A method as recited in claim 20 wherein said 
target computer program is an internationalized tar- 
get computer program. 

22. A method as recited in claim 21 wherein said 
step of installing a localization kit into said computer 
system comprises the steps of: 

installing a plurality of program tools and files 
which are independent of said target computer pro- 
gram into said computer system; and 

installing a plurality of files which are depend- 
ent upon a release version of said target computer 
program into said computer system, said plurality of 
files comprising a portion of said release version of 
said target computer program which is local izable. 



23. A method as recited in claim 22 wherein said 
step of installing a plurality of program tools and files 
which are independent of said target computer pro- 
gram comprises the additional step of installing a 

5 computer aided localization tool ("CALtool") which 
comprises a plurality of computer display icons, said 
icons being used to guide a user in localizing said tar- 
get computer program. 

24. A method as recited in claim 22 wherein said 
10 step of installing a plurality of program tools and files 

which are independent of said target computer pro- 
gram comprises the additional steps of: 

installing a glossary tool into said computer 
system, said glossary tool being operative to assist a 
15 user in translating existing terminology into a differ- 
ent language; 

installing a data base manager program cou- 
pled to said glossary tool; 

installing a data base of technical terms and 
20 their translations into a plurality of languages: and 

using said glossary tool to assist in the trans- 
lation of glossary terms into a local language. 

25. Amethod as recited in claim 22 wherein said 
step of installing a plurality of program tools and files 

25 which are independent of said target program com- 
prises the additional steps of: 

installing a translation tool into said computer 
system, said translation tool being operative to assist 
a user in localizing existing internal messages and ex- 
30 ternal documentation for said target computer pro- 
gram into a different language; 

installing an on-line publishing tool coupled to 
said translation tool, said on-line publishing tool being 
operative to store and retrieve messages and docu- 
35 mentation in a plurality of formats; and 

using said translation tool to assist said user in 
translating existing internal messages and external 
and on-line documentation for said target computer 
program into a different language. 
40 26. A method as recited in claim 22 wherein said 

step of installing a plurality of program tools and files 
which are independent of said target computer pro- 
gram comprises the additional steps of: 

installing a problem reporting tool into said 
45 computer system: and, 

using said problem reporting tool to record, 
store and report a problem defined by a user, said 
problem related to an attempt to localize said target 
program. 

so 27. A method as recited in claim 22 wherein said 

step of installing a plurality of program tools and files 
which are independent of said target computer pro- 
gram comprises the additional steps of: 

installing a build tool into said computer sys- 

55 tern; 

using said build tool to assemble localized ma- 
terials into a binary version of said localized materi- 
als, said localized materials comprising said localized 
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portion of said target computer program, a newly cre- 
ated subprogram if said subprogram was created in 
a localization process, and localized glossary and 
message files; and 

using said build tool to associate said binary 5 
version of said localized materials with a binary ver- 
sion of said target computer program to produce a lo- 
calized version of said target computer program. 

28. A method as recited in claim 22 wherein said 

step of installing a plurality of program tools and files 10 
which are independent of said target computer pro- 
gram comprises the additional steps of: 

installing a test tool into said computer system; 

and 

using said test tool to assist a user to perform 15 
functional and language tests on a localized target 
computer program. 

29. A method as recited in claim 22 wherein said 
step of installing a plurality of program tools and files 
which are independent of said target computer pro- 20 
gram comprises the additional steps of: 

installing a name space server into said com- 
puter system; and 

using said name space server to coordinate 
and control a location of said portion of said target 25 
computer program to be localized, and to provide said 
location to said plurality of program tools. 

30. A method as recited in claim 22 wherein said 
step of installing a plurality of program tools and files 
which are independent of said target computer pro- 30 
gram composes the additional steps of: 

installing a software development tool into said 
computer system, and 

using satd software development tool to assist 
a user to perform create software subsystems for ad- 35 
d it ion to sari target computer program. 

31. A method as recited in claim 22 wherein said 
step of installing a plurality of program tools and files 
which are independent of said target computer pro- 
gram comprises the additional steps of: 40 

installing a certification tool into said computer 
system; and 

using said certification tool to assist in the cer- 
tification by the developer of the target computer pro- 
gram, of a localized version of said target computer 45 
program. 

32. A method for localizing a target computer pro- 
gram, said method comprising the steps of: 

providing a computer system having a central 
processing unit ("CPU"), a memory, a display and an so 
input and an output device; 

loading a localization kit into said computer 
system, said localization kit comprising a portion of 
said target computer program which is local izable; 

invoking a computer aided localization tool 55 
("CALtool") which comprises a plurality of computer 
display icons, said icons being used to guide a user 
in localizing said target computer program; 



localizing said portion of said target computer 
program which is Realizable; 

creating a binary version of said localized por- 
tion of said target computer program; and 

associating said binary version of said local- 
ized portion of said target computer program with a bi- 
nary version of said target computer program thereby 
producing a localized version of said target computer 
program. 

33. A localized version of a target computer pro- 
gram product comprising: 

a first portion of said target computer program 
product in binary form, which has not been localized; 
and 

a second portion of said target computer pro- 
gram product comprising materials which have been 
localized, said second portion combined with said 
first portion into a binary version of said localized ver- 
sion of said target computer program product 

34. A system for localizing a target computer pro- 
gram, said system comprising: 

a computer system having a central process- 
ing unit ("CPU"), a memory and an input and an output 
device; 

a target computer program coupled to said 
computer system: and 

a localization kit coupled to said computer sys- 
tem, said localization kit being operative to assist a 
user of said computer system to localize a portion of 
said target computer program into a language differ- 
ent from said target computer program's language to 
produce a localized version of said portion of said tar- 
get computer program. 

36. Amethod for localizing a target computer pro- 
gram, said method comprising the steps of: 

providing a computer system having a central 
processing unit ("CPU"), a memory and an input and 
an output device; 

installing a target computer program into said 
computer system; 

installing a localization kit into said computer 
system; and 

using said localization kit to localize a portion 
of said target computer program into a language dif- 
ferentf rom said target computer program's language. 

37. A computer implemented system for localiz- 
ing a target computer program comprising: 

a localization kit comprising a plurality of tools 
to guide a localization of said target computer pro- 
gram and a file of data to be localized; and 

a name space object, coupled to said localiza- 
tion kit, said name space object operative to provide 
a path name to said file of data to be localized, said 
path name being provided to one of said plurality of 
tools whenever said file is invoked by said one of said 
plurality of tools. 

38. Acomputer implemented system for a naming 
system comprising: 
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a first data base comprising a plurality of en- 
tries, each of said entries comprising an argument 
and a corresponding function, said argument com- 
prising data which represent symbols which corre- 
spond to a user program function and said corre- 
sponding function comprising data which represent 
symbolic designation of a file directory; 

a second data base, coupled to said first data 
base, comprising a plurality of entries, each of said 
entries comprising an argument and a corresponding 
function, said argument comprising data which repre- 
sent symbolic designation of a file directory and said 
corresponding function comprising data which repre- 
sent a location pointer to said file directory; and 

a naming system program, coupled to said first 
data base and to said second data base, said naming 
system program operative to register an entry in said 
first data base when a user program is built, and said 
naming system program operative to register a loca- 
tion pointer for a directory associated with said entry 
in said first data base, said location pointer being reg- 
istered in said second data base when said directory 
is installed in said computer, and said naming system 
being operative to use said first and second data bas- 
es to look-up a directory location pointer after having 
been given said symbols which correspond to said 
user program fu nction. 

39. The computer implemented system recited in 
claim 38 wherein said symbols which correspond to 
a user program function comprise a domain and token 
and said corresponding function comprising data 
which represent a symbolic designation of a file direc- 
tory related to said domain and token. 

40. The computer implemented system recited in 
claim 39 wherein said directory may be a file. 

41 . The computer implemented system recited in 
claim 40 further comprising a computer code mecha- 
nism coupled to said naming system, said computer 
code mechanism operative to receive a token and do- 
main from a calling program and using said data bas- 
es, resolve said token and domain into a location poin- 
ter to be returned to said calling program. 

41. The computer implemented system recited in 
claim 40 wherein said naming system is an object ori- 
ented program. 

42. A computer implemented method comprising 
the steps of: 

providing a first data base comprising a plural- 
ity of entries, each of said entries comprising an ar- 
gument and a corresponding function, said argument 
comprising data which represent symbols which cor- 
respond to a user program function and said corre- 
sponding function comprising data which represent 
symbolic designation of a file directory; 

providing a second data base, coupled to said 
first data base, comprising a plurality of entries, each 
of said entries comprising an argument and a corre- 
sponding function, said argument comprising data 



which represent symbolic designation of a file direc- 
tory and said corresponding function comprising data 
which represent a location pointer to said file directo- 
ry; 

5 registering an entry in said first data base 

when a user program is built, said entry correspond- 
ing to said data which represent symbols which cor- 
respond to a user program function; 

registering a location pointer for a directory as- 

10 sociated with said entry in said first data base, said 
location pointer being registered in said second data 
base when said directory is installed in said computer; 
and 

using said first and second data bases to look- 
15 up a directory location pointer after having been given 
symbols which correspond to said user program func- 
tion. 
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tested 

SunSoft will verify quality by rechecking: 

•the documents' headers, footers, and tables of contents for 
correct formatting, title information, and dates 

• page layouts for correct formatting 

•the chapter titles, main headings, etc. for correct formatting 
•index and TOC to verify references 
•certification testing records (spot audit) 
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External Interface 

The name space manager is represented as a convenient library which all the 
HOn Kit components can invoke. The library interface is as follow. 



typedef char* NS Domain; 




typedef char* NS token; 




class NameSpace { 




public: 


token. 


char* NSBesolve (NSDcmainjt domain, NStoken_t 


unsigned int vOffset); 




void NSHegister (NSDomain_t domain, NStoken_t 


token. 


unsigned int vOffaet, char* value); 




NameSpace () ; 




-Name Space () ; 

) 





The parameters to NSResolve are as follows: 



Parameter Description 

- ~ domain - - specify the name space domain name, 
token specify the token to retrieve the string. 

vOf f set version number offset from the latest version. 0 means latest. 



The NameSpace : :NSResolve () method resolves the specified token of the 
domain and returns the full phisical name resolved. 

The NameSpace : :NSRegister () method registers the specified revision of 
the token of the domain into the name space object database. 
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Code Example 



Pseudo-code for Name Space Object 



DomLlat domainList; 
TokenLiat tokenllst; 

NSlnltlallzeO 

determine location of name apace database 
load database 

for each entry in database { 



pars* domain name; find corresponding DoraList 

read argument string, expand Ix variables into full names 



NSReaolve (domain, token, relatlveltev) 
< 

if domain or token is empty, then return NULL; 
token list - findDomain (domain, relatlveRev) ; 
find token in tokenllst; 

when found, return token; else return NULL; 

) 

findDomain (domain, relativeBev) 
( 

d - domain name based on (domain, relativeBev); 
find d In domalnLlat; 
when found, load domain d; 

return tokenList of domain d; 

) 
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Location Information Database Architecture 



, the location information database is a simple correspondence 
list of token and the string indexed by the domain in the filesystem. The string 
can include the pre-defined veriable, which is referenced by %prefix. The 
format of the location information database is as follows: 

domain token string 



Fields of location information database 



Field 



Description 



domain The name of the domain irgisteied.The definition of the token is 

application dependent. 

token The name of the token registered. The definition of the token is 

application dependent. 

string The string to be converted. The following variables aie defined in 

the release 1: 

%L current locale name 

%H LION Kit install home directory path 

%V vendor name 

%R release revision 

%p platform name 
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